Background: Skin appendageal tumors (SAT) are a large and diverse group of tumors that are commonly classified according to their state of appendageal differentiation: Follicular, sebaceous, eccrine and apocrine. Most adnexal neoplasms are uncommonly encountered in routine practice, and pathologists can easily recognise frequently encountered tumours. In this study, the histological features of important benign and malignant tumors of pilosebaceous origin were reviewed considering its morphologic types, subtypes, age, sex and anatomic site.
INTRODUCTION
Skin appendageal tumors (SAT) are those neoplasms that differentiate toward or arise from pilosebaceous apparatus, apocrine, and eccrine glands. Clinical diagnosis of different entity is often difficult, as most of them present as asymptomatic papules or nodules 1 . Anatomic location, number and distribution of lesions provide important clue but histopathology is invaluable in confirmation of the diagnosis 2 . These tumors basically originate from undifferentiated pluripotent stem cells and finally differentiate to specific tumors influenced by genetics, local vascularity, and the microenvironment of the epidermis and dermis 3, 4, 5 . They are usually missed clinically and often confirmed by histopathology 6 . Most SAT are benign, and local complete surgical excision Original Article | Journal of Gandaki Medical College-Nepal is curative. However, diagnosing some of these tumors has important implications, as they might be markers for syndromes associated with internal malignancies, such as trichelemmomas in cowden disease and sebaceous tumors in Muir-Torre syndrome 7, 8 . A malignant counterpart of almost every SAT has been described. These tumours are rare, locally aggressive, and have the potential for nodal involvement and distant metastasis, with a poor clinical outcome 9 . Therefore establishing a diagnosis of malignancy in SAT is important for therapeutic and prognostic purposes. Because pathologists may not frequently encounter SAT, and owing to their different derivation and broad histogenesis, diagnosing these tumors may be challenging even to an experienced pathologists 9 .
OBJECTIVES
The main objectives of this study were to study the histopathologic spectrum of tumors with pilosebaceous differentiation and its clinicoepidemiological profile. Approval was taken from the Institutional Review Committee of BPKIHS before the start of the study, along with permission from the Hospital Director to obtain health records and confidentiality was maintained throughout.
METHODS

This is
RESULTS
All the patients included in this study attended BPKIHS with skin lesion. Lesions were examined clinically and were excised for clinico-histopathological correlation.
According to the WHO histological classification, they were broadly classified into four types i.e. follicular, sebaceous, eccrine and apocrine. Out of 70 cases of SATs diagnosed histologically, only 53 cases of pilosebaceous tumors have been included in the study. Most commonly diagnosed tumor was with follicular differentiation which constituted of 51 (96.22%) cases and only 2 (3.77%) cases were of sebaceous differentiation.
Tumors with Pilar differentiation
All the follicular tumors were benign. Among this category the commonest tumor encountered histologically was pilomatrixoma (PM), which constituted of 18 cases (33.96%) of total (Table 1) . Histology revealed a well circumscribed nodular lesion in the dermis, surrounded by fibrous stroma along with basaloid cells lining and contiguously transforming into pale eosinophilic anucleated shadow/ghost cells (Fig 1) . Some showed multinucleated giant cells and calcification.
Most of these tumors were seen in fourth decade of life, comprising of 6/18 cases. Majority (13/18) of cases were observed in females and was found to be located in scalp (5/18). None of the cases of PM was diagnosed clinically as PM. Most of them were submitted as sebaceous cysts. Second most common tumor with follicular differentiation was keratoacanthoma (KA), which constituted of 14/53 (26.4%) cases. Histology revealed a central, keratin filled crater. The extension of the epidermis was seen like a lip or a buttress over the sides of the crater. At the base of the crater, irregular epidermal proliferations extend both upward into the crater and downward from the base of the crater. Many horn pearls were observed and the base appeared regular and well demarcated and does not extend below the level of the sweat glands (Fig 2) . Most of these tumors were seen in fifth decade of life. There was female predominance and scalp was the commonest location. None of the cases of KA was diagnosed clinically as KA.
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Most of them were submitted as basal cell carcinoma. Third common tumor was trichoepithelioma (TE) which constituted of 12 (22.6%) cases. Histology of TE reveal aggregates and branching strands of uniform basaloid cells with peripheral palisading of the nuclei arranged within a prominent fibrous stroma in the reticular dermis (Fig 3) . One focus exhibits a papillary mesenchymal body with hair bulb formation. Stromal clefts and cysts lined by squamous epithelium with infundibular keratinization are present. The tumor shows no connection to an unremarkable epidermis. Most of these tumors (5/12) were seen in third decade of life. There was male (7/12) predominance and nose (7/12) was the commonest location. Only 2/12 cases of TE was diagnosed clinically as TE rest were diagnosed as basal cell carcinoma, nevus and papilloma.
Original Article | Journal of Gandaki Medical College-Nepal Fourth common tumor was found to be a trichilemmoma (TL) which constitutes 5 (9.4%) cases. Trichilemmoma reveal a symmetrical epithelial nodular proliferation (Fig 4) . There is mild papillomatosis with overlying hyperkeratosis and down growth of epithelial cells with increasing clear cell differentiation at the base of the lesion (Fig 5) . These tumors were most commonly seen in second decade of life with male predominance and back and leg being the predominant sites.
Rest of the tumor diagnosed within follicular differentiation which did not contribute to a significant proportion of cases were trichofolliculoma (1.8%), and trichoblastoma (1.8%).
Fig 5: Tumor cells reveal increasing clear cell differentiation at the base of the lesion (H & E x 40)
Tumors with sebaceous differentiation
Tumor with sebaceous differentiation constituted only two(3.7%) cases (Table 1) . Out of two, one (1.8%) was benign i.e. sebaceous adenoma and thigh being the site. This was diagnosed clinically as sebaceous cyst. Another one (1.8%) was malignant i.e. sebaceous carcinoma (Fig 6) , eye lid being the site and clinically diagnosed as meibomian carcinoma. Both of these tumors were found to be occurring in females. 
DISCUSSION
It is currently believed that ATs are derived from cells that have the ability to differentiate toward any of the appendages. In many lesions, the differentiation is uniform and the tumor can be recognized and categorized based on its resemblance to a normal appendage or part of it 9,10,11. In this study 52 cases (98.11%) were benign and only one (1.8%) case was malignant. The commonest tumor was with follicular differentiation (96.22%), all of them were benign and most of them were located in head and neck region. Similarly, in a study conducted by Yagoob et al total of 166 skin appendage tumors studied, 87.3% were benign, while 12.6% were malignant. All tumors showed a predilection for occurrence on skin of head and neck (48.1%), followed by upper limb (10.9%) and lower limb (10.9%). Out of total, 41.56% showed pilosebaceous differentiation, 37.34% showed eccrine differentiation, 14.45% showed apocrine differentiation and, 6.62%
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exhibited mixed differentiation 12 . Similarly in the study conducted by Samilo MO et al in total of 52 adnexal tumors seen, 46 were benign and six were malignant. Most of the lesions were distributed in head and neck region and were of follicular differentiation 13 .
Pilomatricoma
Although uncommon, PM, are quite common among all pilar tumors 1 . PM, also known as a calcifying epithelioma of Malherbe, is a benign skin tumor derived from the hair matrix 14 . In 1961, Forbis and Helwig, after histochemical and electron microscopic analysis of 228 tumors, found the cell of origin to be the outer root sheath cell of the hair follicle 15 . They are single, skin-coloured or purplish lesions arise on the head and neck, but they may occur on any site 1, 6, 8 . This finding is consistent to our study, where the commonest site for PM was scalp.
Pilomatricoma (PM) was the most common benign tumor consisting of 72/244 (30.1%) cases, according to the study carried out by Song KY et al 14 .
Similarly in a study done by Yaqoob et al on tumours of pilo-sebaceous unit found that, PM was one of the five most common SAT encountered in their study 12 .
A female preponderance is noted in majority of the studies 14, 15, 16 . In this study out of 18 cases, 13 cases occurred in females while five occurred in males.
In the study done by Zaman S et al maximum numbers of PM were observed in second and third decades 17 . In our study the maximum number of PM were diagnosed in second and fourth decade of life. In contrast, most of the studies concluded that one to 20 years was the most affected age group 18, 19 .
The typical clinical picture of PM is the occurrence of a solitary, small, firm nodule, varying in size from five to 30 mm 20 .
Keratoacanthoma
KA is a common skin lesion, typically present as solitary, firm, skin colored reddish papules that rapidly progress to dome shaped sessile, nodule with central crateriform ulceration. The lesion has the same male and female predilection with a slightly more tendency to male individuals 21 
.
Our study showed male predominance and most of the lesions were solitary.
Kerathoacanthoma was first described by Jonathon
Hutchison in 1889 as a distinct lesion with a crater-like facial ulcer 22 . This lesion; which most commonly involves the face and hands, is a rapidly-growing cutaneous tumor with atypical histopathological manifestations that resembles the squamous cell carcinoma (SCC). It leaves an atrophic scar when resolves 23, 24 .
Trichoepithelioma
TE can be a single or multiple. This is a harmless benign tumor that arises on face after puberty 25 . The tumors are small (<1 cm), firm, rounded and shiny. They may be yellow, pink, brown or bluish. They usually gradually increase in number with age, occurring on both cheeks, eyelids and around the nose 6 .
In the study done by Saha A et al the second most common tumor seen was TE 13 . In our study also TE was found to be the third commonest tumor
In our study 7/12 cases of TE were distributed around nose. According to the various studies, TE remains primary differential diagnosis of ATs centered on nose 6, 13, 25 .
Clinically as well as histologically, TE is considered in the differential diagnosis of basal cell carcinoma (BCC) 25 . This could be the fact that in this study also, most often, TEs were clinically diagnosed as BCC.
Trichilemmoma
Is a benign neoplasm that differentiates toward cells of the outer root sheath. The lesion is often seen in the face and neck region. Multifocal occurrence is associated with Cowden syndrome, patients with which exhibit hamartomatous intestinal polyposis as well as tricholemmoma 26, 27 . In our study TL was found most commonly to be located at back and in leg.
Tumors with Sebaceous Differentiation
SATs with sebaceous differentiation are uncommon, difficult to classify, and may be controversial. The main controversy concerns the microscopic features, which vary from well to poorly differentiated and sometimes undifferentiated varieties. When patients with numerous sebaceous adenomas and other neoplasms with sebaceous differentiation have an associated internal malignancy, the clinical condition is known as Muir-Torre syndrome 7, 8 . However, in our study, tumors with sebaceous differentiation did not contribute to a significant proportion, so such association was not observed.
